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Abstract: Thisdocumentprovidesinformationfor developersof Overturesoftware.
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1 Naming Conventions

generalidentifiers : arewritten without underscores,usingembeddedcaptialsto denotethebeginningof new words.Exam-
plesnumberOfDimensions, getClassName, inverseVertexDerivative. All identifiersotherthanclassnamesarenot
capitalized.

classnames : begin with aninitial capital,examples:SquareMapping, MappedGridOperators, GridCollection .

publically visible identifiers : suchasclassnamesandpublic memberfunctionnamesshouldavoid introducingshortforms.
For example,weprefernumberOfComponentGrids() to numGrids() andrealMappedGridFunction to realMGF.

macro names : shouldbein all capitalswith wordsseparatedby underscores.

enumerators : Thenameof theenumeratorshouldbecapitalized(?) while theactualenumeratorsshouldfollow therulesfor
generalidentifiers.

2 Overtur eTypes

2.1 Typenames

Thefollowing arethesuggestedtypenamesto use,foundin Overtur e/include/Overtur eTypes.h

bool : is alwaysdefinedevenonmachinesthatdonot yet supportthestandard.

Real, real : is eithera float or double,dependingon whetherOvertureis compiledin singleprecisionor doubleprecision.
Normally youshouldnever declareafloat or double, useReal insteadsothatyourcodeis precisionindependent.

IntegerArray : is a serial(non-distributedarray),equalto intSerialArray in P++(thetype intSerialArray doesnot exist in
A++ ?).

IntegerDistrib utedArray, intArray : is adistributedarray.

RealArray : is aserial(non-distributedarray),equalto floatSerialArray or doubleSerialArray.

RealDistributedArray, realArray : is adistributedarray.

2.2 Enumsand constants

Herearesomeusefulenum’s andconstantssomeof whicharefoundin Overtur e/include/wdhdefs.h

REAL EPSILON : useinsteadof FLT EPSILON or DBL EPSILON to have precisionindependentcode. Theotherma-
chine constants,suchas REAL RADIX , REAL ROUNDS, REAL MANT DIG , REAL MAX , REAL MIN , and
REAL MIN EXP , aredefinedin asimilarway

axis1,axis2,axis3 : arejustequalto 0,1,2andcanbeusedto namethecoordinatesaxes.

Start, End arejust equalto 0,1andcanbeusedto namethestartandendof acoordinateaxis.

Pi, twoPi : Pi ��� andtwoPi ����� .

getCPU() : returnsthecurrentcpucountin seconds.

char* sPrintF(char *s, constchar *f ormat, ...) : likesprintf but returnsthecharacterstring.

int sScanF(constString & s,constchar *f ormat, ...) like sscanfbut removescommasfrom the input String ‘s’ (so that the
‘format’ stringcanassumetherearenocommasseparatinginput fields)andconverts‘
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2.3 Global objects

Herearesomeusefulglobalvariablessomeof whicharefoundin Overtur e/include/wdhdefs.hThesecanbeusedasadefault
arguments,� for example.

Index nullIndex : anull Index.

RangenullRange : anull Range.

String nullString

String blankString

IntegerArray nullIntArray

RealArray nullRealArray

MappingParametersnullMappingParameters

GraphicsParametersdefaultGraphicsParameters

PlotStuffParametersdefaultPlotStuffParameters

BoundaryConditionParametersdefaultBoundaryConditionParameters

3 Commonpitfalls and useful tricks

avoid scalar indexing of arrays wherepossible.In particularavoid scalarindexing of distributedarraysasthis will beslow
in theparallelenvironment.Beawareof theseqAdd, where andsumA++ operations.

evaluatedangling A++ expressionssinceanexpressionis a temporaryuntil it hits anequalsoperator, copy constructoror is
evaluated.

floatArray a,b;
....
myFunction( a(I1,I2)+b(I1,I2) ); // ***** WRONG WAY ******
myFunction( evaluate(a(I1,I2)+b(I1,I2)) ); // the right way
realArray & c = evaluate(a(I1,I2)+b(I1,I2));
realArray d = a(I1,I2)+b(I1,I2); // this is ok since the copy con-

structor is called

watch out for referencinga view In theexamplebelow thearrayc will beareferenceto theview a(I). It will NOT beacopy.

floatArray a;
....
realArray c = a(I); // *AVOID* This is a reference to a view on most compilers.
realArray c(a(I)); // This is a reference to a view
realArray & d = a(I); // This is a reference to a view
realArray d; d = a(I); // This is a copy

castMappedGridFunctions to arrays : whenwriting long expressionsthatusearrayindexing, sothecompilercanavoid an
extra level of functioncallsin theparenthesisoperator().

realMappedGridFunction velocity(...);
...
realArray & u = velocity;
...
u(I1,I2,I3,0)=u(I1+1,I2,I3,0)*u(I1+1,I2,I3,1)+...;

3



Referenceviewsfor readability : whenaview appearsmany timesin expressions.

const realArray & a1 = b(I1+1,I2,I3);
const realArray & a2 = b(I1+1,I2+1,I3);
const realArray & a3 = b(I1+1,I2+1,I3+1);

c = a1*a2+a3;
d = a2+a3*a1;

Reusea where mask for efficiency : An A++ logical expressionjust builds an intArray holding onesandzeros. Insteadof
computingtheexpressiontwiceasin

where( a(I)>0. && a(I-1)>7. )
b(I)=c(I)+3;

...
where( a(I)>0. && a(I-1)>7. )
c(I)=7;

youcanjustbuild theexpressionfirst andthenreuseit asin

intArray mask = a(I)>0. && a(I-1)>7.;
where( mask )
b(I)=C(I)+3;
...
where( mask )
c(I)=7.;

Avoid derivation fr om mostOvertur e Classes: avoid thetemptationto derive a new classfrom mostOvertureclassessuch
asA++ array’s, MappedGridFunction’s, MappedGrid’s, GridCollections’s etc. Derivedclassesareusuallyhardto sup-
port and experienceshows that many levels of derivation is evil. Of coursesomeclassessuchas Mapping’s or the
ReferenceCountingclassareexplicitly meantto bederivedfrom; this is clearfrom thedocumentation.

4 Parallel

Whencompilingwith P++,onecannotmix serialanddistributedarrayoperations.Thebasicrule of thumbis thatsmallarrays
areserialandbig arrays(e.g.thosethatliveonaMappedGrid)aredistributed.
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